CONTACT SPRING 

^ -^^^ =?-3i°^] ^Vtb ^A^, :a.cf -^-^-11*)^ :5i7l 7)7] 

^7.}S.^^ ^f-§-£|t ^^E. iti^^ (contact spring) ^2:<>fl ^*!: :^o)cl. 

7l7lS^ «y oflS-Ai. Ol^-t-tl-g- ^A] :^V;,1 ^J-^] o^^o] 

^^JEE^ol] «y7H|-7) ^J-'a^S. e^S-iq-olo^ (lead wire) 

FPCB ^ ^-i-S-Ei^ FPCB ^:£(land)2l ^^^^ oj^S}. 

917} JS-E^oi) ^^E. ^5^<H] fi]^ o]7> -f-o] o^c].. 

^=^(10)<^1 ^^1-^ ^l-^S.Ei(20)-i- ^'^71^ ^^Ll-oj] JL^^^]^]JL, 
:i=%(10)S^ ^^Hl ?}-7l] ^711^1 t>^7] PCB» ^^7] ^^S-'^fl Jl^jAl^l^, 

^J^ll -S-^l S.B\(20)S] *-§-(30)«^l ^^3^7)1 ^cf. 

^^^(10)4^^712] PCB ^^L^i^3^ ^^^-g-sflA-i 

£ 2^ (a) (d)^ >a-7) ^-^ s.Ei<ill Af-g-sl^ f^efl^ ^^J^ 
i4Ef\H i^^^lc^-. 

iE. 23-1 (a) Ml^l (d)» ^3:^1-^, f^Hfl&l E :iH^(10)-& 3711 «- 

^^^PCB €:£S)-^^5lfe^^-?-(li).:5l#a.El<H] a];a^^^ul^j£]7lu)- 
^ ^*>fe ^1 ^1 -¥-(13)S+. -^d-71 ^ DfiJ. ^1 «.(i3) Aj-ol # 
^^-?-(I2)-l- JE^Sffe- 'y^l^l ^o] sic^.. 

^^O] ^^l7l- #<^^J1,PCB ^S-Sl-^^^ "Jl^ -S-Eflfil AlSlAj^ 

^®l7l^l*l]Ai 71-g-^ <il.a^S^ O.^ 5]c>| Sio.i^^Hl.rp.u).c>l-H^ 

'^Efl^ <aa^i(embossing)^^e)l- Sl-7|£ sl-cf. 
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{10] ^>7) #^-^(12)^ 7l^a} jo^ -a-^}-^ ^Efl cfl^^?l ^>a-^g 

^^JSlH =t ^(fillet) *1e1 -fr^o]} nfefAl aVigoj ^aJ-o.^ ^^S)7)S. 

^ (-§- ^ ^1 ^(Young's modulus) x ^ ^ ^(strain))ofl 2^ «)) ^ ^ 3 7] ofl 
o]^7j-i^ tflSJ^fe ^?1J;S1# »^c^;«^fe 

[13] «12^^<^T^ ^^o] ^^5*)-^ cj^7] pcB ^ = 7>?i^E ^^^7\ 

SX^^, ^i-^ SEjS -§-#0] ^^5}. Til ol^O) 

[14] a*)-. ^A^^)^(,^)- ^^^](T)S). ^^:^9] 

IE^^(A)Pfl H]^I«}-ti^, ^^«.oil ^i^S-^lfe oj]ui^l(E)^ ^^^nWoos^ 

[15] ^. 

oil r<5 ^ S] -«.3il ^ ^s] ^ 61) u) x) (EA^);^, 




[16] -j-7)tF wfi^l- ^01, ojluix] -^^(strain-energy density)^ S^sJ^ c}-^ 

■¥-^l'3-«^]M^] -gE^ ^^%=(x) = ^ ^m-T)^ ^l^?Jt«Hl ali!»lS>fe aV^oj), 
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118] n q-. ^ 7fl S^l ^^^11- #7fAl 7) ^ ^ AgS] o] (T)<H1 

^^^], ^^^^Ih^s^ «oH*-^ ^^o] <*l-^s]c>1 ^^71^1 pcB 

^ ^A^S]^ -g-^Sl 37l7f ^ejE ^ ;,fl^ol o];5]-7^£S. 

V^^i *>o^ m-^^^^-^i^'-^ ^H^-g- ;H)-g^^cH) _-i^:^o] 

[21] at!-^ ^ajH d^^^^ o.^^| ^3j-«Vo.^^^ 

-§-^^1 37] 7} ^ 7))SO^ ol^J.7^V£^_ uj^] g).^' 

[22] -^-7] ^«H^^'g<^ 7^7^o1| 

"S^i^l-fe- ^Ml-^; -g:^ c}7|.Sf ^7l2ljO^ ^^^1^ ^J-7l 

[23] ^^^5}7] q\^\c^ -g- .i>tgo,| t4= ;5l^S.E]fe, y^\7C\^., 

fi?^2l ^€-5-^^^l-fi)-?i7)^^s.<g^£j^;^^^, ^V7l ^1^1^ ^ ^a^a-^fi] 
^H<H1 'a^sij7^^ja^>S-i:?^-feajcH£27H o)^o| ^^-^^.^Hi^i-^ 

[24J ^ "g-tgoll ^l^V^ rfi = ^2l -g-^^<Hl ^H^Slfe oflui^] ^S,7V 
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[25] S^, ^ ^^'gofl ^is).^, ^^^s).^^^fi^ ^cfla} c^^Alo^l a)-sl-Ai 

^^^7]£^ PCB >a-cfl^ ^■f-^'^i ^db^^ sac}-. 

[26] atl-, S^«>oi §^^<H1 ^^^^ ^-^sl-Tl) 

^aVa]^! o.^M) ^B«e.>i.n^ol «a-^o^ ^Sfl ^^s]p^1 

[28] S.2fe f'eflSl iElol) A>-8-S)fe ^Q}E x^^ufl 

[29] £3^-g-'#tgoj) tq-^^^E cf«?J=?b^Al i4E^.^fl i^. 

[30] -'£4fe^^'g^l ti^^^^^o] Af^^^o] :5i:g.a.E-i# 

[31] E 3fil (a) vfl^l (c)fe ^ ^^^oj) n:).s ^ ^ = ^a^ ^oj:^^ .-p.^s 

[32] £3^ (a) Lfl^l (c)l- %l-S5r}^, ^ of| oj-s. ^^j e ^^^^(loo)^ ^^1) 

^^B). <a^^ PCB ^^<H] ^2.s]^ «.(ioi). 2.E]o11 
al^£l7lu}-^#£]^x);^l«.(103)Sl..'a-7] ^-^(loi)fif «.(i03) Afo) 
■il^^Ffe ^^-¥-(102a ifl^^l ]02c)l- iEt|-«>^ '^^^l'^^^ sl<H Sicf. 

^^7] 2] PCB ^^4^1 41 ^17]- ^*>^ 'y=-i-#<^^Jl.PCB ^ = i4^^S] 
-^^^Eflo^ AisiAj#^o]7i ^eflA-] <y;.^ ^1-^^<H^! 01-3.^2] ^^^^ 
51 ^o.^, «V^i+<^)-5L^ ^JE^ ^EflS] ^^^J (embossing)^ ell- ^7]^ 

[34] -i}-7l ^l^l-5?-(103)fe-^^^,^^^Sfe^:2]^2}.^jg^o] 

T^^J^IH. ^-§-Sl^ S.B1 1471^^0] ;5ilt!-i:?io^l c]-qj:fV -^^og 

"91*1-71 41 l^'g^ %^o] ;^1^1J?-(103H ^7>£]7]S SH. ^£21 

'd-g^^'^i-cfl'fcioii ^'S^^-§-^'Hi ^%^7]^ <^^^7\^^\^' 

[35] ^^7] ^ ^-^(lODiZl- xl;^l^(i03)fe ^^IS 27fl o]>a-2l #^-^(i02a tflx] 

102c)^ "ai^t^. -3-71 ^^-^(I02a tfl^l I02c)fil ^-^"^ cllB^^a] o g 



C: 



-^7] #^^(102a 141^1 102c)fi^ ^-S-^a- €g!(fillet) ^^e1 -f}-¥-<Hl t4el->^i 

[36] ^cJ-7l<4 ^1-^ ^^^-t- -g- ^vigofl ^^e = ^ 

o]-^£],gx^ x^^j-s^- oim>^]sl cfl-^^o] AV7i ^^^(102a 
102c>Hl Msl^ aV7] -g-^«.(i02a tfl^l 102c>^l ^l^s]^ "^iL-l^lfil 

"i-tfe- oilM^l 'a^Cstrain-energy density)^. IL«€ =r Si^. 

[37] <^7l^i, ^7] -3-^^(102a ifl^l 102cH ^i^S]^ olli-i ^] 

^(strain) 2^ ^]^o\\ ^]^\^\3L, o]^ ^^^^^^ ^^2\ 3.7]^ ^3.S^\ 
^(-5-'^(stress)= Young's modulus) x ^(straiiOy^ 2^ s>o<^ s>\ 

^^(strainPfl ol^^cf. 
[38] ^ yh'g ^ ^ S ^^oll ^s] ^ ofl ui ^1 ^ 27fl o] ^ 

■i-^-¥-(102a i^^l 102c)Pll ^<isH «>l°il ^A, 7M -S-^-¥-(102aM|^l 

102cPfl ^m^] ^^^7\^o\:^\7\\ ^'Ssffe 

[39] tl-^, #^-?-{102a vfl;^l I02c>^) M>^5*l-fe 3711- ^7>a)7)^1 

o2-^^o]]a:|5^ ^^^s\ i^i-^ (contact force) Sfe 

?b^^1 ^(stiffness)* #7>A]?] 71 ^«|)A^fe #^^(102a ifl^l 1020)2] oljuj^j 

■S-t^ "a^^V^il ^t:)-. 
[40] ^^^-I- ^7>Al7l^>H <Hm^l '^^^n ^^\^7\ 

[41] ^ «1 -e-^r, Til T^(k)fe 

^'H ;^11^2.1 :f•^^(T)2l >»fl;H]^o{| Hi^Sj-Jl #^-^2l S^^(Ay41 

^S-Ai 7)l^o^ ^^(T)2^ ;J|l^oll^ «l!^5l-^l'i}--g-^-?-2] JE^a^CA)^^ 

ofl^olc]-. 

[42] ^, -1-^^ 2^ S ^ (A)€r Ib^ ?1] ^(k>=Hl ^ ^ ^1 ^1 =<1 "Lh ?3 ^ H 

i^^2l ^31]^ x-l^^Vs]fe cHlu-l^l ^cHli^ c^^^ ui^]x] ^^hK 

iI^^(A)-i- ^7l-Al?J^^4t] ^ejE ^H^o^ '^l-t^-a- 'f^7l-Al?l^A^£ 
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^7l^ affif ^o], #^:?.(i02a 102c)^l ^7}a)^ ^^je 

£ 3 Si (b)Pfl ^o], #^-^(i02a 102c) 2] ^7}^]^]^, 

^ 3^ (b>^l^i, ^^-?-(101)Sl §^-¥-(1023 ifl^] 102c)2l ^ol 
^°^§^-?-'Hlfe-.'y-7l ^^-^(101)^ °^^^^ol ^7] ^^E.^^^(100)<^] 
-a^lJElfe 7l^ollA-l «21«. ^^^-^^§1-^PCB ^<Hl47fl € ^ 

^ ^3^(101)^ ^^•¥-(102a)i4 ^^3^1^ ^^t^ a}-7ll 

^^-¥-(101)^ ^^2] ^^^(l02a)S\- <a:islfe 
^7)1 ^^l§ffe ^^-'?-(102a ifl^l 102cH ^iESjfe ^^^Hlfe ^«j=o] 
7-121 o.t^^ t:^^]. A,H^ol Af-g-sj^ 7]^o)lAi pcB €SSl- ^^21 

AVcfl^l 4i^^--g-ol §1-711 51-71 ^sv^ai*)-^ ol o-oj] ^tF^oli+. 

M.iS^l (a) ^ (b)0ll £Al^ Hl-sl- -^^^oflA^^ ^iHe 

^^^Ol A>-g.tsl^ 7]ip.^ 2lsfl ^^:^(ioi)2] ^^]7}^^^ 

n^i^ -5^-^(102a^;^l 102c)2l ^^^I^oJl -^l^lsj^^l ^g}.^, 31-^61 
-i-^-^(102b)fil- -f^^l ^^-?-(l02a,102c)Al-ol5j o.^ ^^|^ ^>c]7l- ^>^5§>e^. 
51--?- ^^^21 ^„T-^^oi ^e^-^ - o^d-. 61 s ?1*J|, ol^Al^l^ 

«]El-^o^ aj-^ ^^c] ^71-51 JI, #^^^1 ^iSl ^M7> 

^ Sicl-. 

^^21 ^^l7V5l-^^#^-f-Sl ^Ajo,l ^xlS>xl ^^^^-oIl^Zl- 
#•^■^(1023 102c)Pfl ^JLslfe-g-^-g- ^o^§>7ll §1-71 ^eilA^, i 321 (cH 
£A1^ ^o] ^^:?.(102b)2l -^^o^ -g^«-(i02a,102c)2l 

cfsTil ^^%v^ 5^cl..£tV.'S-7l #^-^(102a^fl^l 102c)l- ^l^l-^fe 
o^^^6)i $ZolAi,^7l -^^^Sl #^V-^^o^ #ol >^7l ^^Jf (102a ifl;=^l 
102c)2l- <^^Sl^.^^al ^JiLcJ-c-l §711 ^^1-^ Sic}. 

Stl-, £ 321 (a) ai^l (cy^i £Al^ wi-fil- ^ol, ^^-^(I02a)7f PCB 

■S^i] ^fe «o>^1*f7l ^#11 ^71 ^^-^(101)2} M^(102a)« <a:gef^ 
^ol ^A>xl7ll ^A^^ ^s. 9X^. 

5= 4fe ^ t^^) ^ejH ^^^ol Af^^ ^o) e^oj^ S.Ei(200)# 
iAl«).^oltif. 



O 7 o 



^■§-a.El(200)fii ^l^lSlJl. >^7) ^^-?-(101)7>S|-^fij PCB 

Si 711 s)^^o]cf. 

'^]^'i>H #5q^aj.^^<*l,-&^^o1] n^-^^^E 0.27II o]^^ 

^ul^l7l- ^AV, ^^:«ofl ^^S]^ ^(strain! <^M^] 

Ml -i- ^ ^ E -i- ^ sii^. 

Si 4. 



71 -g^^fe ^AJ. ^;^|. ^^^o_S. ^A^^ ^ A m;^ o g a).^ 

^7] ^^^^ ^o. -J oj^]o^] tq-ej-A-^^cfsT^i ^A^^ ^A^^^^s. 

^^•7) ^-yt!: ^'g^ ^-i- §1-^ ^B?:^ 

^ A^-^fe O^;.^ ^-^^ -^-i- O.^ S)-^ 

•^^7) ^<i])A-1, 3)^^ #^^7f PCB ^<^1 ^fe Sj-71 

'S-7) ^^«}-^ ^o] :5j-a. o.^ 

'^■7) 2 711 ojAVsl 7lj'i ofl^ -^^^6\] yV^JSlfe ^^-t-^o] 

^A).s]c^ x-i^s]^ ^-a- o.^ effe- 1!^:^ ^n^. 

^^^Jinf ^O^i § ^_3- sffe 

31 a) 

^^^;^>^^7l^o.s.o4;is]fe-;a^-«_.y.7| 
^ ^^-f-^l A>olo{| g^^. 7fl 
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^t}<^ s\^s.^^ ^^-i- tin^M ^-a 

[12] ^fl 11«J-<H1 Sio^x^, 

^^7] Hfe c;^> ^^^S. -^^'^ «>fe- 

[13J ^1 SI<^^i, 

[14] ^1 ll*<^'^l 

^^7] •§-«a€- ^-g- :5l^a.El. 

[15] ^1 ii«J-«H) sloi-M. 

^^^^^ #^1:^1 ^^^7) #^^22]- ^iCf^Tl) 

^ ^ ^ -i- ^S. ^^S.B] . 
fl6] ^1 Si'^A^, 

^71 ^?j-^fe<^^^ ^#^^l^^3>fe;a-^iEi 
[17] ll*ch°fl %l<>1^i. 

^J-71 ^°^]^^, #^-^7>PCB ^^1 «ci-^l*F7l 

^o^7l ^^-^i2.> -a^^ffe- ^^1 ^A|.;<l7fl ^>^Je1 

[18] :*fl ll^ol] 5lo]A], 

-^-71 2 711 "^l^ol-^ 7m ^^^^^ ^-^3=]^ ^^-§-^01 

^-y-Sjo] x^;j).£| - ^fe ^^SE]. 

[19] ^1 1I*J-°11 Si^^i, 

^o^7l §^^S> #^-^1- <a^§l-fe -^^^ ^ ^J-71 

^'H^ "^-¥-7]- 5.^^ ^^'-^s =a^s.Ei. 
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[Fig. 1] 
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[Fig. 2] 
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